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ABSTRACT
MARTI´NEZ DEL POZO, J.A´. and ANFUSO, G., 2008. Spatial approach to medium-term coastal evolution in south
Sicily (Italy): implications for coastal erosion management. Journal of Coastal Research, 24(1), 33–42. West Palm
Beach (Florida), ISSN 0749-0208.
Four sets of maps and aerial photographs have been integrated into a Geographic Information System (GIS) project
to investigate coastal changes along a 60-km-long littoral sector in south Sicily, Italy. The beaches studied recorded
significant morphological changes essentially related to the presence of human structures that interrupted littoral
drift. Most of the investigated beaches experienced progressive erosion because of sediments being trapped by human
structures resulting in the formation of wide beaches on the updrift side and erosion downdrift. The latter has often
been counteracted by the construction of breakwaters. However, local planning authorities did not carry out an as-
sessment of the impacts related to the construction of harbours and ports and their successive enlargement. This
article proposes alternative actions concerning the possible future erosion management of the studied littoral.
ADDITIONAL INDEX WORDS: Shoreline trend, erosion, human impacts, management.
INTRODUCTION
Corresponding with globally rising sea levels, coastal ero-
sion problems have been growing during past decades be-
cause human activities and constructions are exceedingly
close to the shoreline (BIRD, 1996). This has enhanced sci-
entific interest in coastal erosion processes, which have been
investigated over various timescales using a variety of meth-
ods and data sets (KOMAR, 1998; SHORT, 1999).
Satellite images, vertical aerial photographs, and other
techniques have been used to study changes at weekly,
monthly, and seasonal periods (CROWELL, LEATHERMAN, and
BUCKLEY, 1991, 1993; DOLAN, FESTER, and HOLME, 1991;
EL-ASMAR, 2002; GORMAN, MORANG, and LARSON, 1998;
JIME´NEZ and SHA´NCHEZ-ARCILLA, 1993; JIME´NEZ et al.,
1997; SMITH and ZARILLO, 1990).
Moreover, aerial photographs, maps, charts, and satellite
images are especially useful in the reconstruction of coastline
changes over time periods from years to decades and over
medium spatial scales (from 1:18,000 to 1:30,000) and in ob-
serving the distribution of coastal types, land uses and the
evolution of dune fields (DOLAN et al., 1980; DOMı´NGUEZ, AN-
FUSO, and GARCIA, 2005; FISHER and OVERTON, 1994;
FORBES et al., 2004; JIME´NEZ et al., 1997; LEATHERMAN,
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1983; MRIDE et al., 1991; TANEY 1961). Recently, the use of
these different documents has been improved with Geograph-
ic Information Systems (GISs) and computer-assisted multi-
variate analysis (COOPER and MCLAUGHLIN, 1998; KELLY,
2000).
In this work, aerial photographs integrated into a GIS pro-
ject, have been used to reconstruct the coastline evolution
during a 32-year period in the area between Punta Secca and
Punta Castellazzo (south of Sicily, Italy). The studied coastal
sector experienced significant erosion problems related to the
large developments built during recent decades, primarily
the construction of ports, harbours, breakwaters, summer-
houses, and littoral roads. This has had a great impact on
the littoral drift, justifying a need for Integrated Coastal Zone
Management (CLARK, 1996). Additionally, quantification of
erosion rate in the studied area is very important because
shoreline retreat takes place over a human timescale. Con-
sequently, the recorded data can be used to determine safe
construction setbacks, to evaluate the efficiency of coastal
protection structures, and to elaborate coastal erosion man-
agement and land use plans (BERLANGA and RUIZ, 2002;
BUSH, RICHARD, and NEAL, 1996; FISCHER and ARREDONDO,
1999; LIZA´RRAGA, APPENDINI, and FISCHER, 2001; SA´NCHEZ-
ARCILLA, JIMENEZ, and VALDEMORO, 1998).
STUDIED ZONE
The length of the studied area is about 60 km and is located
between Punta Secca and Punta Castellazzo, in the southern
littoral of Sicily, Italy. Coastal orientation varies from WNW–
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Figure 1. Location map with distribution of human structures along the studied coast.
Table 1. Documents used in study of coastal evolution over 32 years in
southern Sicily, Italy.
Type Year Scale Notes
Topographic map
Aerial photographs
Aerial photographs
Orthophotographs
1967
1977
1987
1999
1:25,000
1:17,000
1:12,500
1:12,500
B&W1
Colour
Colour
1 Abbreviations: B&W  black and white.
ESE in the northern sector between Point Secca and Cava
d’Aliga, to E–W in the southern sector from Cava d’Aliga to
Point Castellazzo (Figure 1). The littoral is composed of sandy
beaches of different widths, which are rich in quartz (65%),
carbonates (30%) and which also contain feldspars and
heavy minerals (ANFUSO 1999; AMORE and RANDAZZO,
1993). The nearshore zone is very smooth (average slope 1–
2%), and large surf zones are observed, especially in the
southern sector.
The beaches are backed by dune ridges and cliffs cut in
sandstones, marls, and limestones. According to AMORE and
RANDAZZO (1997) and ANFUSO (1999), no significant sedi-
mentary inputs to the littoral budget are derived from either
cliff retreat, because eroded sediments are generally too fine,
or from fluvial inputs. In fact, rivers originate predominantly
from chalk catchments, and their sedimentary supplies have
been greatly restricted because of the construction of weirs,
dams, and artificial canalization to avoid flooding in urban-
ized areas.
In terms of marine climate, the zone is a microtidal envi-
ronment characterized by maximum tidal variations of about
40 cm, usually in the order of 10 cm. The coast is principally
affected by winds blowing from the third quadrant; winds
from the second quadrant achieve greater importance during
the autumn and spring. Unfortunately, no wave-gauges exist
in the area, and information about wave climate was ob-
tained from the Littoral Environment Observation (LEO)
measurement system, based on visual wave observations in
the open sea. Major storms hit the coast most frequently from
the third quadrant, with significant deep-water wave heights
(Hs) of 8 m and periods (T) of 11 seconds. Minor storms ap-
proach from the second quadrant, with Hs  5.5 m and T 
10.5 seconds.
METHODS
To characterize the coastal environment, detailed field ob-
servations have been carried out several times over recent
years (i.e., from 2000 to the present), during both winter and
summer conditions. These observations enabled the evalua-
tion of the morphodynamic state and the behaviour of the
investigated beaches, as well as the presence of longshore bar
and dune dynamics. On the other hand, the distribution of
human structures and their characteristics have been de-
scribed by ANFUSO (1993, 1999) and ANFUSO and MARTı´NEZ
(2005).
Also, a range of aerial photographs and maps from differ-
ent years and timescales have been used to reconstruct and
quantify shoreline evolution over a period of 32 years accord-
ing to STAFFORD (1971), DOLAN et al. (1980, 1991), LEATH-
ERMAN (1983), JIME´NEZ et al. (1997), and PAJAK and LEATH-
ERMAN (2002) (Table 1).
These documents have been scanned, geo-referenced, and
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computer-rectified to eliminate effects of scale and distortion
(CROWELL, LEATHERMAN, and BUCKLEY, 1991; LILLESAND
and KIEFER, 1987; MOORE, 2000). Ground Control Points
(GCPs) for photo registration have been obtained from the
geo-referenced orthophotographs of 1999, and all the infor-
mation has been presented in Gauss-Boaga Coordinates (zone
2). Taking into account the smooth topography of the studied
area, a polynomial transformation has been applied in the
registration process (CHUVIECO, 2000). The number of GCPs
used varied from one photograph to another (from 9 to 15
units), and their position has been located in unequivocal
places (THIELER and DANFORTH, 1994).
The error related to the distortion of the photographs (AN-
DERS and BYRNES, 1991; CROWELL, LEATHERMAN, and
BUCKLEY, 1991; DOLAN et al., 1980; MOORE, 2000) has been
solved and controlled in the geo-referenced documents with
visual estimations by comparing the registered photo with
the base map, and through the root mean square error
(RMSE), allowing the photographs a geometrical error of ap-
proximately 5 m.
The precision and accuracy of aerial photogrammetric mea-
surements depend also on the difficulties of locating the
shoreline position. Typically, the shoreline is taken as the
water line, especially in microtidal environments (DOLAN et
al., 1979, 1980; DOUGLAS and CROWELL, 2000; LEATHER-
MAN, 1983; PAJAK and LEATHERMAN, 2002), or as the sea-
ward vegetation limit, dune foot, or cliff top, in mesotidal en-
vironments (CROWELL, LEATHERMAN, and BUCKLEY, 1993;
FISHER and OVERTON, 1994).
In this work, the shoreline position was defined as ‘‘the
water line at the time of the photo’’ because it is in a micro-
tidal environment.
Moreover, because it was not possible to reconstruct tidal
conditions at the moment of the photo, it has been assumed
that the daily water line position is subject to a maximum
uncertainty of 4 m, taking into account the intertidal slope
of the studied beaches (ANONYMOUS, 2005; DOLAN et al.,
1980). Wave height effects were not considered because no
storm conditions were in any one of the photographs. In ad-
dition, aerial photographs were taken at the end of summer
period each year, thus damping seasonal fluctuations (CROW-
ELL, LEATHERMAN, and BUCKLEY, 1993; MORTON, 1978).
Overall, the position of the shoreline in this study has been
determined with an accuracy of 1 m because of the spatial
resolution limitations of the photographs. Furthermore, in
the 1977 and 1999 photographs, the dune-toe position was
also mapped.
Taking everything into account, the whole shoreline map-
ping error in this study was assumed to be10 m. This value
was obtained from the sum of the previous analysed errors
involved in the mapping process and the uncertainty related
with the daily shoreline variations.
Shoreline variations have been calculated for different time
spans, i.e., the 1967–77, 1977–87, and 1987–99 periods,
which, in this study, are referred to as short-term changes
according to the terminology of CROWELL, LEATHERMAN, and
BUCKLEY (1993). Distances (calculated along 70 transepts
regularly spaced along the littoral) and surfaces variations
have been measured between two successive coastlines. Fur-
ther, the 1977 coastline has been compared with that of the
1999 one to obtain a perspective on the overall evolution of
the littoral over a time span of 22 years, referred to as me-
dium-term time fame (CROWELL, LEATHERMAN, and BUCK-
LEY, 1993). It is important to note that the 1977 geo-refer-
enced photographs were preferred to the 1967 geo-referenced
map (1:25,000) and were used as the reference data because
of their superior resolution. In the obtained figures, shoreline
variations lower than 10 m were not displayed, according
to the previous assumptions about the shoreline mapping er-
ror.
RESULTS
Areas of Accreting Shoreline
Important accretion areas were observed mostly close to
harbours and ports, usually on the west side of the afore-
mentioned structures. Accretion was also observed on a num-
ber of beaches that were not affected by human structures.
At Punta Secca, the beach showed significant cycles of ero-
sion and accretion (Figure 2), but for several years, there has
been a quite stable beach close to the eastern side of the har-
bour. The harbour structure traps sediments coming from
neighbouring beaches (Caucana and Casuzze), causing ero-
sion to occur.
West of the harbour, at Marina di Ragusa, certain changes
in the beach have been observed. The beach has migrated
eastward, and during recent years, it has been welding to the
harbour structure. In this case, as previously recorded in
Punta Secca, the extended docks blocked the newly formed
beach.
At Donnalucata, the beach west of the harbour is heavily
accreted at a maximum rate of 6 m/y over the 1977–87 period.
In the southern part of the littoral, the structure of Pozzallo
port begins on an offshore dock joined to the mainland by a
pier, which probably does not greatly affect littoral drift. As
observed in Figures 3a and 3b, the same beaches suffered
both erosion and accretion, related to the beach plan form-
pivoting processes, linked to opposite drifts. After the con-
struction of an extended groin/breakwater to provide vessels
with shelter from southwesterly waves (Figure 3c), port
structures have had an important influence on the adjacent
eastern and western beaches because the beaches readjusted
their equilibrium plan forms. On one hand, Maganuco beach
recorded a huge accretion because it is more efficiently pro-
tected from easterly currents by the new structure. On the
other hand, the small beach close to the structure and the
large one, which includes Pozzallo and Pietre Nere areas, ex-
perienced a pivoting in plan form because of the westward-
directed transport (Figure 3c); sand enters in the port-shadow
area, and it is not redistributed by westerly currents. Maxi-
mum accretion of 8 m/y was observed in the eastern part of
Pozzallo beach during the 1987–99 period.
Lastly, accretion corresponding to several pocket beaches
was recorded, i.e., in Cava d’Aliga, Sampieri, and Marina di
Modica (Figures 2 and 3), which were not affected in any way
by human structures. These beaches experienced important
enlargement at the medium-term scale, as well as dune
growth and landward migration. A pivoting in plan form is
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Figure 2. Coastal evolution of the northern sector, e.g., between Punta Secca and Cava d’Aliga, Italy. (a) 1967–1977, (b) 1977–1987, (c) 1987–1999, (d)
1977–1999. For a color version of this figure, see page 130.
manifest in certain places as shown in Figures 3b–d, dem-
onstrating the importance of an eastward-directed transport
that has been prevented by natural headlands.
Areas of Retreating Shoreline
Significant erosion has generally been observed close to the
eastern side of harbours and ports. At these places, the coast-
line was artificially stabilized because of the construction of
several breakwaters, but erosion problems shifted downdrift,
and more breakwaters have been progressively emplaced. In
other cases, erosion problems, although related to the impact
of human structures, were observed in areas relatively far
from human constructions. An example of this type of prob-
lem is Caucana beach, which has suffered considerable ero-
sion (Figure 2). This erosion has accelerated over recent
years, and in 1995, a littoral road and archaeological remains
were undermined. Consequently, a nourishment project was
carried out in 2004 to counteract the coastal retreat.
East of Marina di Ragusa (Figure 2), the three breakwaters
induced a progressive formation of tombolos, with a total in-
crease of about 20,000 m2 of beach surface, corresponding to
an average accretion rate of 2 m/y. Although the two eastern
structures are completely attached to the shoreline, the west-
ern one is only partially filled because of its distance from
the shoreline, different orientation, and the lack of available
sediments.
Further east, beach erosion is observed at the Natural Park
of the Irminio River mouth. The beach has pivoted in the
short-term, i.e., during the 1967–77, 1977–87, and 1987–99
studied periods (Figures 2a–c). Over medium-term time
frame, the area has been eroding (Figure 2d). This erosion
has accelerated during recent years, thinning the beach,
eroding the dunes, and exposing an ancient deposit of fluvial
pebbles along the whole beach (Figure 4). Nowadays, the
beach is in a reflective morphodynamic state (SHORT, 1999),
strongly contrasting with the previous dissipative state ob-
served by AMORE and RANDAZZO (1997) and ANFUSO (1999).
The erosion at the Irminio River mouth is related to the loss
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Figure 3. Coastal evolution of the southern sector, e.g., between Cava d’Aliga and Punta Castellazzo, Italy, (a) 1967–1977, (b) 1977–1987, (c) 1987–1999,
(d) 1977–1999. For a color version of this figure, see page 131.
of sand trapped by the structures at Marina di Ragusa and
behind the Plaja Grande breakwater.
At Plaja Grande, the breakwater was originally construct-
ed to protect beachfront buildings but totally prevented long-
shore transport, resulting in the formation of a seaward-ex-
tending bulge. A huge accretion, about 70,000 m2, can be ob-
served over the medium-term period, i.e., 1967–99.
In the 1967–1977 period (Figure 2a), the zone east of the
harbour was a long, uninterrupted, and dynamic littoral unit,
with great shoreline movement (2–3 m/y) because of the
longshore transport. After the enlargement of Donnalucata
harbour, erosion took place, and several breakwaters were
progressively emplaced eastward (Figure 2b). An important
and rapid gain (45,000 m2) was observed in the 1977–1987
period in the eastern part of the harbour, where the area
between the structures and the beach was completely filled
up; less important sedimentation took place in the western
part, where tombolos were formed and erosion occurred be-
tween them. At the mouth of Modica Stream, intense erosion
was experienced (75,000 m2).
Great accretion (40,000 m2) was also recorded during the
successive period (1987–99), and erosion continued at the
Modica Stream mouth, which amounted to about 2 m/y. The
filling of structures took place because of sediments coming
from the Modica Stream mouth, whereas no sand comes from
the opposite direction because of the trapping by the Don-
nalucata harbour. Extensive erosion took place downdrift of
the easternmost breakwater, locally counteracted with sea-
walls and rip-rap revetments where shorefront property was
at risk. Seawalls progressively reduced beach width and, in
other areas, rip-rap produced accretion. The most likely ex-
planation for these changes is the reduction of sand removal
by wave reflection and backwash (PILKEY and DIXON, 1996).
At Pietre Nere, east of Pozzallo port, and at Punta Castel-
lazzo (Figure 3), the breakwaters produced an accretion of
11,000 and 4,000 m2, respectively. Lastly, the Santa Maria
del Focallo beach showed great variability because of pivoting
mechanisms (Figure 3). Over the medium-term period, the
beach recorded erosion reflected by undermining processes at
the littoral road (which was protected by concrete blocks), by
dune escarpments, and by vegetal dune-cover degradation.
The latter favoured landward migration and sand losses be-
cause of sand invading the backing littoral road. Moreover,
the applied methodology was not able to totally reflect the
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Figure 4. Coastal erosion at the Irminio River mouth: the original sandy beach has been eroded and substituted by a gravel beach. (a) Winter 1992,
sighting from west to east. (b) Winter 2005, sighting from east to west. For a color version of this figure, see page 132.
general erosion that this area has been suffering. Conse-
quently, to quantify littoral retreat in the area, dune-toe mi-
gration has been analysed, obtaining a retreat of about 30 m
for the 1977–1999 period.
DISCUSSION
Coastal Behaviour
As observed in Figures 2 and 3, the magnitude of beach
changes ranged widely in space and time. Considering the
behaviour of natural beaches, i.e., the ones not directly af-
fected by human constructions, it is possible to state that the
northern sector presented less variability than the southern
one.
Variability of southern beaches is related to the presence
of more extended, drift-aligned beaches, rich in sediments.
Often, several longshore bars have been observed, and dune
growth, because of sediments coming from the sea, has been
recorded at several places. In the northern sector, beaches
are smaller and often interrupted by natural and human
structures, which form, in most cases, a swash-aligned shore-
line.
On the other hand, coastal variability decreases over time
(Figures 2 and 3) because sediments have been trapped even
more over recent decades by artificial structures and nowa-
days, only a small amount of sediment is available, and tom-
bolos are small or nonexistent at some breakwaters at the
Marina di Ragusa and the Donnalucata. A similar situation
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was observed by BRAY (1997); BRAY, CARTER, and HOOKE
(1995); JAYAPPA, VIJAYA, and SUBRAHMANYA (2003); RUN-
YAN and GRIGGS (2003); and ZVIELY and KLEIN (2003).
Furthermore, longshore transport interacts with human
and natural structures, giving rise to erosion and accretion
areas within different littoral cells (in the sense of CARTER
1988). This process is reflected by a pivoting in beach-plan
form as recorded several times in well-defined pocket beaches
limited by major headlands (at Cava d’Aliga, Sampieri, Ma-
rina di Modica, Maganuco, and Pietre Nere beaches, Figure
3) or in large littoral cells delimited by natural and human
structures that form fixed limits in the sense of BRAY, CART-
ER, and HOOKE (1995) (at the Donnalucata–Modica Stream
mouth system and the Pozzallo-Pietre Nere-Santa Maria del
Focallo system). Free limits, following CARTER (1988) and
BRAY, CARTER, and HOOKE (1995) terminology, probably ex-
ist in large, open coastal sectors of the studied littoral. It is
difficult, however, to determine their position, which changes
according to the interaction between approaching waves and
bottom morphology.
Most important of the fixed limits are represented by Don-
nalucata harbour and Pozzallo port, and secondarily, by Pun-
ta Secca harbour and Marina di Ragusa dock. The aforemen-
tioned structures have different influences on the littoral
drift, depending on their exact location, form, and dimensions
and on the characteristics of the approaching waves.
In fact, because of coastal orientation, storms approaching
both from the east and the west strike the studied littoral.
However, accumulation and erosion pathways around human
structures demonstrate a main littoral that is southeastward-
directed, which is reflected by the decrease in the size of sed-
iment grains (AMORE and RANDAZZO, 1993; ANFUSO 1999).
At places, an opposite, secondary transport is also evident.
As a result, in the northern sector, beach developments on
the western sides of Donnalucata harbour and Marina di Ra-
gusa dock indicate the predominance of a west-to-east–di-
rected littoral drift. A secondary transport is responsible for
the small accretion that took place in recent years eastward
of Punta Secca harbour, which was not detected in the 1999
photographs. In the southern sector, the two opposite littoral
transports are probably comparable: at both sides of Pozzallo
port, accretion was recorded. Finally, other small, natural or
artificial structures seem not to affect transport at all, or if
they do, they affect smaller spatial and temporal scales that
are undetectable by the methodology used.
Indications for Coastal Erosion Management
The use of coastal defences to combat erosion is generally
linked to zones that are characteristically lacking in sediment
supply; therefore, knowledge of erosion/accretion patterns is
indispensable in defining effective and efficient protection
methods (KOMAR and MCDOUGAL, 1988). During recent de-
cades, the local governing and planning authorities have not
taken into account coastal compartmentalization and sedi-
mentary-transport pathways. Ports and harbours were con-
structed and elongated several times to prevent silting prob-
lems, generating significant sedimentation in updrift sides
and huge erosion in downdrift areas.
To mitigate the aforementioned problems, updrift-deposit-
ed sediments and maintenance-dredged materials, which, in
the past, accumulated in city dumps (ANFUSO and MART-
ı´NEZ, 2005), could be used to nourish downdrift beaches by
means of bypassing systems projected on the basis of accurate
studies on coastal sediment circulation pathways (HEALY et
al., 2002). This study is a first step in that direction. The
applied methodology allowed us to learn the amount and
manner in which the shoreline has been eroding or accreting
and has permitted us to propose adequate solutions that can
partially solve the problems caused by the general erosion.
Very wide beaches, associated with coastal structures, are
observed at Plaja Grande, Donnalucata, and Pozzallo (Fig-
ures 2 and 3). In all of them, bars, beach-volley camps, and
beach facilities have been emplaced in the newly formed dry-
beach areas, whereas only a narrow strip, close to the shore-
line, is used for bathing purposes. In these areas, human lei-
sure activities could be moved inland, and the beach surface
area could be reduced without diminishing the recreational
use of the beach.
In fact, Plaja Grande beach could be reduced by 100 m
along the existing breakwater; 14,000 m2 of beach would be
lost, but the remaining 100-m-wide beach would be enough
for local tourist purposes (Figure 5).
At Donnalucata, the beach could be reduced by 24,000 m2
to match the 1977 shoreline position, i.e., its original position
before the enlargement of the structure (Figures 2 and 5). It
is also possible that considerable volumes of sediments could
be obtained by dredging the nearshore zone, close to Don-
nalucata harbour. The volumes obtained in Plaja Grande and
Donnalucata could be used to nourish the Irminio River
mouth area, which is where the sediments originated, and
the Modica Stream area.
At Pozzallo, beach surface could be reduced by 65,000 m2,
to return to the 1977 shoreline position. The large volume of
sediments that could be dredged in the nearshore zone should
be injected into the Santa Maria del Focallo beach. In this
situation, an engineering solution would probably be neces-
sary to stabilize the nourished sand to reduce the action of
westerly longshore transport.
Small volumes of sediments could be also obtained from the
beaches (and the fronting nearshore zones) blocked by the
Punta Secca harbour and especially by the Marina di Ragusa
docks. The dredged sediments could be used to nourish the
Caucana and Casuzze beaches.
Dealing with beaches that are directly protected by break-
waters, different solutions could be adopted. At Marina di
Ragusa, we do not recommend any kind of action because the
formed beach is relatively narrow and is valuable for tourism.
The breakwaters at Donnalucata are overdimensioned and
impact the view; they should be moved inland or be lowered
to permit erosion of part of the formed beaches. Sediments
would be reintegrated in the system and transported east-
ward to replenish Modica Stream area.
CONCLUSIONS
The results of the present study show that aerial images
analyzed by GIS can be used as very useful and appropriate
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Figure 5. Proposed actuations at Plaja Grande and Donnalucata beaches. For a color version of this figure, see page 133.
tools for the detection of shoreline changes and the impacts
of human structures over the studied timescales. In fact, the
applied methodology allows the quantification of the main
erosion/accretion areas and the characterization of coastal
compartmentalization and sedimentary-transport pathways.
This information is indispensable to the design of a coastal
erosion management plan according to the natural beach be-
haviour.
By contrast, over recent decades, local government plan-
ning has not taken these factors into account when construct-
ing and elongating ports and harbours. The consequence of
this neglect has been particularly significant in the northern
sector because, in the southern sector, any effects are linked
to the area close to the Pozzallo port. Thus, the majority of
the important structures has given rise to a notable amount
of sedimentation on the updrift sides and huge erosion in
downdrift areas, counteracted by the construction of break-
waters. Recently, a beach nourishment project has been car-
ried out at Caucana, and other projects have been designed
for different eroding areas, i.e., at Casuzze, Modica Stream
mouth, and Santa Maria del Focallo beach.
According to the obtained results, these actions represent
very local intervention within a general and extended re-
treating scenario. A general management plan should be
based on the release of sediments that are already accumu-
lated in the updrifts and inside of human structures and
which correspond to the existing breakwaters, which could be
partially dismantled or moved inland. Further, permanent
bypassing systems should be installed in correspondence to
the most important harbours and ports to restore the previ-
ous, natural coastal dynamics.
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 RESUMEN 
En el presente trabajo, mediante te´cnicas de ana´lisis espacial aplicadas a vuelos fotograme´tricos y mapas integrados dentro de un proyecto SIG, se han estudiado
los cambios de un tramo litoral de 60 km localizado en el sur de Sicilia, Italia. Las playas ası´ estudiadas muestran importantes cambios morfolo´gicos relacionados
con la presencia de estructuras rı´gidas antro´picas que modifican e interrumpen la dina´mica litoral. Este trabajo revela como la mayorı´a de las playas consideradas
esta´n afectadas por feno´menos de erosio´n progresiva debido a una carencia de sedimentos, puesto que e´stos son atrapados por los diques y puertos, aguas arriba de
los cuales se desarrollan amplias playas, mientras que aguas abajo de los mismos predominan los feno´menos de retroceso de la lı´nea de costa. Las situaciones de
erosio´n a lo largo del litoral estudiado son consecuencia de la falta de planeamiento, por parte de las autoridades administrativas locales, a la hora de construir y
ampliar las instalaciones portuarias y los sistemas de diques exentos que se encuentran repartidas por el litoral. Este trabajo propone alternativas y actuaciones de
diferente naturaleza a considerar en futuros proyectos de control de la erosio´n en el litoral estudiado.
